Our Ref . : OA-012-X 

(F2001-012/FA-14) 



TITLE OF THE INVENTION 
A DRIVING METHOD FOR A CHOLESTERIC LIQUID CRYSTAL DISPLAY 
DEVICE HAVING A MEMORY MODE OF OPERATION AND 
A DRIVING APPARATUS 

5 

CROSS-REFERENCE TO RELATED APPLICATIONS 

^fcMte, 0:£ffiST&3#I§2 000-10158 0-^ (2 00 0^4£ 3 
Bffill) , 000-11894 2^- (2 00 0^48 2 0 BffiH) , 

2000-101579-^ (2000 ^4 ^3 UBM) > #12 0 0 0- 1 2 1 
10 392-^ (2000 ¥4 E2 1 BffiUS) , #12 0 0 0 -1 2 6 6 3 9# (20 
00^4^26 SmS) &£Z£Wm2 000-121391-^ (2000 ^4^ 

&C£\Z&?), J ttl^(D't^X<Dm^^%<D'V$>^ (The entire disclosur 
e of Japanese Patent Application No. 2000-101580 filed on April 3, 2000, 
15 No. 2000-118942 filed on April 20, 2000, No. 2000-101579 filed on April 
3, 2000, No. 2000-121392 filed on April 21, 2000, No. 2000-126639 filed 
on April 26, 2000 and No. 2000-121391 filed on April 21, 2000, including 
specification, claims, drawings and summary are incorporated herein by 
reference in their entirely.) 0 

20 

BACKGROUND OF THE INVENTION 

Field of the Invention 

25 

Description of the Background 

■ 5i& tn, stn, TFTffisgs^n:<ifflsnT^s. znzcDm 



i 



ff^-K^W-f 53 P^r'J y ^ Sfctt*^ 7^7^^ ^SS (ETF, CL- 

Lciu5. ) wmmzti* *n&mzitmsk&Fmn («t\ cl-lcd^ 

— *f ©¥fTS«ISfct*E^F$nfe CL-LC}1 ^cd^Ht^ UPPHfi—feMM 

^mmmn AVG tmmmm<D¥y^p(Dmizmmv^ a=n AVG - P ) 0 

TP (H e 1 i c a 1 T w i s t ing Power) p = 1 / (c • 

* HTP) fc<J;oT&£<5. Ife^ot, SiRSttfcgteu 7£#«1»M©@lif£ 
iiOitaoTilttS. CL-LC ©SiRSIt^^nJIi^ch^S J: 5 *3 

$ s cl-lc h * -r u *;nft^sra^^Lx 7 > 

HI 8 (a) &PL#£88, Ml 8 (b) «F C^(D^gITa&-5. fST^ 



2 



018 (b) ©FC»ifH, *®ffl!liC©JRS^tt5eii: ( J:-3TK4XS 

s. 

CL-LCD<Z)SMf|&{;:^TJ3;, George H. He ilmeier, Joel E.Goldmache 
ret al, Appl. Phys. Lett., 13(1968) , 132^US 3 9 3 6 8 1 5 iZm^tlX^ 
§. Sfc, US 4 0 9 7 1 2 7S1 P HKMt F CVtmfimfcVfz^mm^m 

^(3, CL-LCDOgKl&afCOViT^^-rS. US 3 9 3 6 8 1 5TH 
'AlZ, C L - L CDIC^^^.-? h U ^XSStI^^TP^f§ 0 Fcwmizm 

mmkgm&ff5m&* nmm\zmj±mmv r (Dmj±^)ix^xtiv, ^n\z 
mmLxmmm\zi l tmj±mmv c (Dn}±/vvx mwvvx) &xirtz> 0 &n 

5 ^'>-^r>X^ViT, ^>^^^$tl7t^^f»^a*t (V r + 

jo$n§ 0 sfe, ^-^s^s^^nfe^^^^®^^ cv r -v c ) (Dm 



3 



v r +v c >V P , v r -v e =V F 

z*>\z* m^^ntzmm^mtLUMo iz. v c <v s T-mmittzztz 

C L - L C DTI^MSMmOP LT t>, ^K^-^M&SnfcJffclgT 

0 5oBtWTii$R/\°;px^A^-r^o z<Dtg. ^mmmmmtztm^mmiL 
&^m^Mn£ot£M^mm$tLZ>£o\zf£& 0 ltz^-dx, ^nmwc(D 

5 PLti) ^(DW^&&ummj±mm%mwT&z\£x&m£m^m'&mm 

*7&tt (FCtI) &-tftl&<t£iZ>U\,\ ±ML,ft£5lZ, CL-LCD0I 

0 mm izmoi&tEim am n 6 ntcm^$> z . 

?ut>%. f^©3>h7XM:^fiTti>o &fc, mm^u>^ (PL 
mm) t&d, mz*7W& (fc^cd izm^^nrcmmt, m^w-ty 
m.7fc?$>K>. m^®mmLT^7^fimtz%ftrcmi$Lt\zfe, wmm&OiV 

y&7F;(D&%&frT"\z, fe&temmufcm<DF c$m.\zm&^%> z. tdttt^ 
^(Dx^ 0 «#^snfc^y^co7 1 e^#ft, -rftfr^ fc» 



4 



*>j&mm&&mm2itz zLtrnm-vb-Dit. 

10 ^SE^MnrVKC^BBTmA^ck^^oTb^^o £fc> US 3 9 3 6 

8 1 somm&^\z&o£otmmmmznx^z> 0 

S ID9 2, ^yxXh, 7 5 9-7 6 11 (1992) CL-LC 

\z/vvxw<vmj£%wmL. mj£mnm(Dn£kmzfaWM%pum£fMF c 

15 £7^ US 5 9 3 3 2 0 3lrfl HOftmziT2>Jzg\,*Mm<DnR/VV7>lZ?\ 

EP 0 9 5 7 3 9 4AimW#iC^ CL-LCDO'Jty H£ 

£<£>«-g\ HO*fc^6PL#ag^©ffi^£jj£5fc«>* 
M ^#cfi £ & § £ & >J ir y b m \z % 6 zd % Wft&r Z> . 



5 



mmvmizmwzn, mRKMm(DMmmmtffrrfr\zm^?&frZT&z> 0 
c*m&&%z\£fo#i$\zmL^o 

SUMMARY OF THE INVENTION 

rx^r^t^^~yxty°ui--(Dm^mMizm^^^rc^(Dm^muT 



6 



U\iy9 K»53 UXfU y ^SftS^«EEJi»f!l*fefiViSHt*&^'r*7?©l^ 

20 &mm?z>mwimw\z&\,*T. sg i ©^©miig^rrsm i <DnNffi%&WL 
t, mi(D^mizm<m2 0mm^m^-r^m2(Dmmm^mt. m2<Dmm 
\zffi<m3<DMm&wfe-?z>m3<DMm®fe^®Lt. mmmi(Dmmm^m^ 
fttfcLtzm i (Dmmr^^mRmnyjmzimmrizr^^o izmm^ 

izmrisi±z>fz®(Dmj±?tm\iv, mmms^mmm^^imLfzms^m 



7 



*m&miM%faizm£¥ft\zfc%&5\znEL&mto'?%m 1 o&mt. tuts 3 v 
3 (D^mtmMx^n. mum i (D&mtDmzmmm 2 (Dmm^^nmmm 

*?fc/vvxw£\z£~DTmf&zn. tnfncgMwr^r^ t 3 tr 

1 1 ^^i©,IESj^^^T§o 

ii3 ©itti, m i ®^(7)EPifpmi±?»^v x ©mff^Ms^o rz 
/viznj£iz&-oTmj&-zti, B3 <D&momnmj±&mw 3 <Dmi£Mm%w 



8 



5 M } m^mm*mW]-rz>mW}mmiz&^T, iKDtMn^tsf i©i 
mmM^mt. mi<D&m\zm<M2(Dmm*mi£^%M2<DMmmfe^®:t, 
m 2 <DWtmzm< m 3 (Dmmm^t^m 3 <omm^WLt. mum i ©sbm 

IS^gW^L^m l ©WF^TlBlRj^JEE^Jn^iRlfca^ff £ o izm 

mnvTs^r u y 7 ^stcmEESrEpjnb, ttftBi 2 vmmw^mmfovitm 2 
i^-<DgM£l^ e> 7 - v 7 ^tcfey'v-f-tyx-tDVu-y 7 

S<U |fffB0T^M^fc^LT3l/7^U ^7^(Z)^^v^^{-«, tufa 
25 £M^££fI$rf-§o 

iv m^-^izMmLrznj±^mz%t^x^mmizmj±^wiuT^>mm 



9 



ist&fsfr* rniogrn* w,2<Dwm, m3o$m(Dmm^n^nT l0 , t 1 
i ■> T 12 tLfct%\z. mm&mizftLxaux^v v zm^oumfim^m^ 

T llr , T 12r , T 2r ^i-^i:, m^um\zMvxcL-LC(Dumm&^m^ 

iZ\t, T 10 > T 1X , T 12 , T 2 £, ^tl^tl. n^T^,, n 2 XT llr> n a 
XT 12r , mXT 2r ib, n^n^, n 2 ^mT^§I 1 8 OWMomWlJjfe 

^n^m^-^iz^Ltcm&^mzht^x^mmizm&^mu'r^mm 

£T 2 (t p ) , K A ^5-5 O0MWi:ft#l^fT^5^t§t, TIB 
T 2 ( t p ) =T 2 (2 5) X 2 " ( (2 5 - t p ) /K A ) • • • (3) 

T 2 tdHTSffif*n (t p ) a*T!B5£4©Hfii ( " «Mfc£^T) £»&-rm l 
n (t p ) =n (25) X2" ( (2 5 - t p ) /K B ) • • • (4) 



10 



\£WT\z%iZjz*> izn&zmn-t&m 1 <omst. mm^ uxt-v y &&&&& 

^2 40MH m2©^©Mf B m, 0. 3-1 0 0msT&£fil2 

wM-rz>mwimw\z&\,*T. m 1 ©^©kik^^t^b 1 (Dmmm^mmt 
, &i0&m\zffi<m2<DMm*mi£tzm2<DMm&?£®&£* mmmi<Dm 
mmmmm^^tz'm 1 <Dmmr\ nuz^-v y^m^mmm&Bm^ 
\zm£¥-ft\zt£2>&5\zw£&Wtoi>. mftm2<DMmmM®&&ftf£vrz.%z2 

nu^mn^zm^?^ nt-km^n, mi<Dm#vfo, ^m^mcom&t 
~§rs<T<Dft iSi: mwt%> z\ t H "7^ rt\zW£t & tthlz, ^>m^m<D 

ni±(DT^T(DmnMizwmTz> z. t ^y^mzm^rr^mmmmmx z 
m.W}?z>mffijjmz&^T* nwvv7,^m^x^^vu\iy^\z^^>uv 

r „<hT§i> 3 y ?mik®&fatfnEEftM\ftlzm£¥ft\ZfcZ>&5 



11 



^mommm s cl-lc D%How.m\z~t&mm&<D/visx &wuq l 

&<DX¥&&<Dmmz'o\,*xwLw*'rz>o mmrz cl-l cD&mnmmjm 
}tiEx\ m^vvxiz^xm^m^m^^, m^n^hcot-r^o 

vtm^r* mm\ztmtzMum\z^^m.^ (iti^i0i^{:«i» 
©cL-LCDfcmj±A°;i/x^EPiraL, ^om^vtMomt&mwgT&o 

nz>&o\zu% a 

TUtt , P L m&<D C L - L C D lZttLXfffi&<D&&$m&±<Dm&/V\sX 

wm&m&iz, ^^\zn^mm<D±^n&n)V7,^m't^>t, mmmmmo 
vtmtvLVtmtfcZo &nmmmznxPLVim£tsiz>mG\z\t. ®mtm 
wpLtm. Fcvtmm**rtL<Dm&\zh* nsmuamizm^^Fo^M^w 

Hotfmiz&z c l - l cD/^«j±j«^p L^m\zn^mt^mizit, 



12 



m i «ijE/t;^ ^ep up ith o^ii: Lfct©, cl-l cd (Dmnmnm 
5 ^.i^^sn^o m&mwm^o. 5msTSf^ms/Mi£^u 1. 5ms 

co ro. 4~ioomsj <»p B m, nzmm^ommmm^m-r. nzmmm 

£?%o 

CL-LC(JHGtI$lfcE #^U^©t°^©^U#;Mfii£ 

# & -fcttmrnffi-e gftteFc &%z>fMz, h o -\tm \z t z> tz. i 
Fcytm\z-tz>rc$b(Dm3(Dn)i'X%:mn'T&o 

m2(Dmj±/VlX<DMm%:0V£L, Tf5M«'Jty h^jiJ&T^ 
5 fc56tm3c7)«£b/1^X(Z)EPWr B 1^3. 3ms e c £Lfe 0 U -fey 

El 3 ^(Dlfcffi (# : 0 s e c , A : 0 . 3msec, ■ : 1msec, X: 
. 3. 3msec) teu f§ 2 (D^ffi/Wl/X^i^-To B 2 ©^JBE/WXCDfl #*0 



13 



mz. m2(Dm}£/v^x^m^r^t, m^3<DWEE/vv^-v\tF 

Ctl^MTt^V^ Z.Z\T?\,*5FCtmtfe, FCtiiPLtiiOlt 
#S££^tyfc<Z)T&5. JpFC^HifeV^. 03 1 (A) IZ, if%m 

\z&tf&m*mtmmt(DmT%m£mzmiro notmfrz* HGm ^-l 

T2pFC^H^fc^T§*^T*§ 0 03 1 (B) M^fTafeD, HO^I 

mmmn, f c^mmm^m^^rzmz. How^HG^iifeii 
iz, Tftfti&ffircrzttfft&is^o 

0. 8 • r H ^ r 2 ^8 • r H •••(!) 
r H ^ r 2 ^ 5 • r H • • • (2) 

m^mz&^x$t&t>nz>-h<D-T:hz> 0 02^0, r ^n&JtcDfr 
nfcM<vmmm&< . m 2 (Dn^w^om z 2 ? r^mmzm^hxh 



u 



.torn, m2(onj£/vi7>\z&%PLVtwr?wftmtfcr)* zzizmsvmm 

W£Wim^mzm£^\zte&£5\znj£&mu?%$&i(Dmv%£* cl-lc 
^nGmm^rzUHG^mtPL^moummjzmn^^^rz^(Dnj±^wtu 

Fcimizm7z^%rz®<Dn}±&mur&m3om^£%iM&z>o 
sit. m2<Dm%x\ cL-Lc&PLVtmx<Dffij£<Dm&fcH&*'zm*H 

cl-lcd f§ i <Dwm<Dmmf±:mmv l on&mm&ft 



15 



BRIEF DESCRIPTION OF THE DRAWINGS 

m 1 ttHOtl(3§C L - L CD0mffi/WX^:fe«fctf ©ffi^itm 

02fiCL-LCD CD^j±«^CDR#X^^ h;i,£^r^ 7T^^ 0 
gf3K^3omJE/i;VX©TO^^3. 3ms £ L U "fey 

tm 3 WI/X ©mjE^ilg t <D # ? -y T & -5 c 

m 4 C L - L C D Oif®©^ElTS £ c 

0 5 «mj±A7I^ (13. 3ms) SrMUKbT^^licD^t^T^ 
E16«mj±/i;i/X^ifig^<L7c^ (6. 6ms) otmm-z&z, 

m7\znj£/vix<Dm&m<Lfzm / £ o. 3ms) (D^mm-c&^o 

M9 (A) , (B) ^^tC^LfeffiI&»g|T*S„ 

01 0«I APT B »]<^<n0M^0JT§fc5&©^0T^^o 

0 1 1 mmm^tmmj£t<Dmm%^mmm-c&z> 0 

EI 1 6 t^M^^lgA- 2 t&tf^ff ^^iHl^cD^M^^-r^n y # HIT 
El 1 7 «^©^»JA- 2 Kl&tf^ff ^&[Eli8©lfrfe£^T^< a >^@T 



16 



en 8 (a) , (b) ucL-Lc^m^m^Tmmm^^^o 
mi9\*/vvxm$m (pwm) ^m^xFc^m^m^n^om^mm 

0 2 0 ttP WM^oa > h n-7©W^it7'D y 

@24 \tms%im<DmW}&w<D3> &tfc?7u v $ s^5 0 
026 itm^-^r>7,mmmm(Dmi^^r^^ 5 >^t&5. 

0 2 7fiPL^S8TOUily h^ff^-5^CD|gftW^^-r?^0Tfe^ o 

02 8liPL^iWJty h^fT/^-5IK«jlEl^^^-r^n^^0T^§ o 

03 O«^0J©^^^gC7)--F!j{C^^§^#;M^1- o £<fctf, 0 3 
1 (A) te, *^0^ll^ft^ C L - L C <Z)ffltI©g#^tiiCi, 03 1 ( 

b) im^miz^n^m^^-rm^m-i:^^. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

m4iz^mm^c-L-LCD(Dm^mmmm^-r 0 ^ssia, ib, 

1I2A, 2B. il^Il3A, 3B. m^U^A. &&ZmmMlzm&<D 

ytm& 5 atgassn, f cm&£PLVtm&&feizm7F-?% cl-l cdt^ 
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Lfc, &&~femmmzmmzf£z>m^x ! b£^'u, m^—^<D^mx$>^> 
@i3ft ^M©f#jA- 1 \z&rtz>m^Wk®^ 1 4 oi^j^^t^o v 
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?mr^% 0 mi 3\z^tmn^mm^i 4\z&ut, o. 57^>w>m®m2 
LP{m&hvfitLTmnmm<Di/2(D?^^>s/%:®:i£v. ^<d^ 

^>^2 4ft FRfiWA^SnfcS, (N-l) ^UtyhU LPfs^f 
mi~S5©i:b^tl (OT, J£&S£V>5. ) 2 5, 2 6, 2 7, 2 8, 

T&tifcr, o. 5 7-r>^diiEis§2 lom^M^Mm-^ibTff H^-r/ti 2 
0 ^u^^ai 3 tern* ^xzmnmuu^Mtmx&ti^ 

IMl^ttlfIJSi:T > DATA-ff^ibT, 

5 7^-h77^ES3 0lt STARTifS:FRff"C^fl:b, X^-h 
77m-> hT^c X^-h77^ty h$tlfcC<h«DOFFff#tlIg§3 
lfcji^$n§ 0 ^-h77^, DOFFIJIM3 KD^&OSb 

TUiryh^n^o DOFF0J$PtElS§3 1 X^- h77^ty hStlT^ 

zvmz&^TmmtZo -ebx, ^2 5, 26, 27, 28, 2 9©m7j 

0 <2#c#E{o&bT> ^iJH^-r/ti 3 t/DOFF lifm^i^fel:, frF^ 
^/U2H/DOFF2itm§„ HSfrllHl8§ 2 2 l:^lT7^^f 

2 6, 2 7, 2 9H U-fcyhBB (fg 1 CD&Pg) OBtWS^rA, MM (^2 

hts^^ 1 ?^ 2 4o*>7> htetAi/t, ti^ybmtm^mt^it 
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mmM^mt. ?v>%v>*2 4&&xs)Mm2 5 y 2 6tnisti^ 
mm<Dmm&B&mittzitiib<D&2oM®wtfe^mz> 2 4& 

J;tfJfc*S5g2 6, 2 7T?£5i<*tt*. 7*- *;W3-y^|»ONFWec*l83t*r 

5 Sfcfe©m3©»IP^^#a^ ^>*^>^2 4^J:^it455S2 7, 2 9T 

SfrJHJg§2 2, -fel^^2 3^<k^DOFF0JI8llHlS§3 

Jtifcl§2 5<DttM<Dfr#)<Dmfem$ (A+B + C) T&D, JtlfcgS 2 6 <£>Jt& 
©fc*©3f^ffitt (A + B) Jt*4g2 7©Jt«SE©fe«e)©^ffi« 

i:b^Ofc^0Hff^it«OT35§ o A+B+C< N (N^^ff^) T$ 

So 

^^-h77^ty h$nTV*&^S8Tte, DOFFMPlHlg§3 1 ± 

5 i z^xm^^^ni 2\zntmm^^\m (/doffi^w 

DOFF2{f^) £n-W;M-B^i-£ 0 
ckoT, CL-LCD100I1 1^5>©{f#^^Mfe^-r 

t^fc^c, mmm^2 2^(D^^^im^/uu^Mzmmh, ±u??2 
;0 3^oij?tf^ww r i" ) wmsiztiz&^izmferzo star 

t^T* X^-h77^tyh$n§. FRjf^«7k-AM^HA^$tlS 

F Ri^A^^nS 7 >^ 2 4 iC (N-l) il y h 

5 6 Rft, ^7>i37>3 ? 2 4(l ffWff^- (LPff) £HJ#l;bT^> 
A7>Kt§o Jfctfcgg 2 5 te, ^>*^7>^2 40^7'7>h^ (A+B + C 
) t-iS:TSiDOFF0J^[El^3 l (c-i5:{f^§m77f § 0 DOFFMPiUK 
3 1ft /DOFF li^^/DOFF 2^at£*>K:D-l^;i/T&5#i 
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, ^JH^^/tl 3 ^CD/DOFF 1 ff l^WdHJtTS. 
(V r +V C ) £&5o ^TOfrmffi<7)«JEEW;V^V 0 T*S36^, £T 

5 (DrnmizMTzm^mmmtV: +v c v r =3 5v, v c 

= 5VT^W1 &ill^;&n«BE&4 0VT&S o 

Jt$&gg2 6&, 2 4<D%V>hm* (B + C) grfStD 

OFFM«HHK3 1 fc-M^^tB^1~^o DOFFmmm^3 1U, /DOF 
Fli^VW jfco, /DOFF2f^D-Kra§»i 

H7^;u 3wdoff im^u-u^mzm^T^o z.m^ mn 
iz^tmmz^t^x, cl-lcd i o oitn&tewixtikmizfc&o 

r o" ) fimu-£tiz>£.o\zmi£tz> 0 

ffl?HIB&3 1 ^-^{f-^^m^TSo DOFFMf»S&3 1 /DOFFlfs# 
0 ^iI//DOFF2i^tfeta-Mjra§^l©ttl;Ml5 2 7^5. 

LPf^A^sn§t, ^jF^-rm 3^cd/doff i§^a 
oHJEi/^;i/«v 3 (v r -v c ) £&5„ £t^t«i<z)^j±i^;wiv 

5 0 T*S^5>, tT©Bi{lMt§I H B B MSBiV r -V e £&5o MtL«\ 
V r = 3 5V, V c =5VT$n«, ^^JnmjE«3 OVTS^o 

^>*<»^2 40*^>M^ TBJ ^t^0g5Rrz?&t), HI 4\Z 
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ttmm 2 8 rau w yts^f>^2A(Dts^y him 1 tDOFFH 

0PIU8&3 1 H-Hgfe^#Sm*-rSo DOFF^IhIK3 lii, /DOFFIM 

g§2 8 ££>K:, LPi^x*$n-Si:, irI/^^2 

JtKS2 yV>l3V>2 2 4©#^>MiI/^0 fc-itt£<hDOFF0J 
fM3 1 ^-^ff ^^m^f^c D0FF$!liP|nIS§3 lte, /DOFFlf# 
#VW1^;VT, fr^, /DOFF 2m^&U — V^)V^&*Vtm<to£%\Z&1&. 

3 &<kz$ft h a* i 2 ^<d/d o f f i m^&kzs/n off2 M^fcA^r u 
^fz, mmm^2 2^<D^x?mn&u-u^Mzmi£L, O; 5^0^ 

T Aft -^iMff ^lIJfoCfc^j&t&SftST H l/y 5/>^^IBS&$tlS. HCD 

#!F7<A*1 3 <hfr F^<A1 2^<£#^Jij^§^T&5/'DOF 
F 1 i^t/DOFF 2§f i^tfelCM l^WT^-S^T, it$fcl§2 9^ 
6-^{f^m*$tl^i, DOFFMt^|ElS§3 1 te, X^-h77^'Jty 
.h-rstifefC, /DOFF lfS#£/DOFF 2m^£&£blZU — l"VV\Z 

ffifeLT±mmz$trz>mmmi!amj£& ovm. 

J£fn®E§2 2^C7X^M$;w WWcHJtT^iifcK:, tV?? 2 3© 
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Mmnt/D o f f \mt *nmtz> rtiaot, n ©h^-ii 3 <di^ 

■ Tfcfrlj, 'JtyhS, *J:CK7*-5t7;P3-y^ffl5 

^£IKtrr§/^cDM^cZ>«J±T&-SVLCD 1 (DmiZ, &M(Dn&l"<)ll:fo 
SVLCD2£#jftWteTfcS. ^lM©MlA- 2 i?Iill5M 

VLCD l«®S<7)»^jA^St{c4bnt^^->mflEV 5 (V r +V C ) IZ 
ffiintET$5„ VLCD2^itV 6 (V r +V C ) tlBSt" §1tj±T 

VLCDlt^Sffi^S. VLCD l#4 0VTfc5J§ 

£fcVLCD2j&t2 4Vifc5 < fc5fc*JE^ifc-5 0 Xl'7«16ft 
^miHS§l 4^©SELif^fOSi;T, VLCD 1 tVLCD20^^f 

Bi 1 6 imm^mmA- 2 fc^t*ra#aafcnn& 1 4 ©«j*w*^r^o ^ * 
0t$)^ o mi Q^-tmngmm&i 4h*^t, 0. s^f >&ffimsg2 1 
>mmm&2 2, ^>^>^2 4, Jt«sS2 5-2 9*^x^-1-77 

^3 0fJ, «©^J»A-10t>«OtH«fc»^-rs 0 DOFF»PtElS§3 

i(c*^Tmsm©^#^^T§sELff^(D$iiw^p$n^> 0 £7t, n 
^ hi 7(D^-fs.>^m^mmLxmmz^xmm-r^ 0 x^-h77 

^-fe^h^tlT^/^l^MT^ DOFF0J^tH^3 1 feu ±T(DZmm&£ 
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M/n 2\zn~?%im^Mt^ (/doff i m^&^tf /doff 2 mn- 

£oT, CL-LCDIOfi lfr£©ffi^t^k:8S:b&*f* 

^wwmttzz. Mfir^«fcOTATAflr#*/w^;i/*@3rr5 

7^-h77«3 0C*^ 7^-h77^t7h*n5. FR 
FR{mtfXt)lEnz>b?<y>tjV>$ 2 4\Z (N-l) ^Jt^h^tlS 

c ^ 2 4\t. frwmim (lp§#) ^^>7>* r 7>h-r^ 

0 iti&£§2 5«> ^>7>#^>^2 4©*^>hffl^ (A+B + C) Cl— §rT5 

<hDOFFM^@^3 lic-gcfs^-^m^-r^o 

DOFF $WHIS& 3Ht /DOFF1 tf/D O F F 2 ff-^^i \Z 

a-u^jii:&^m<Dt^izit^2 5frz<D— mmn^n. ^^\z. lp 

im^SnSt, ^JF^-T/U 3^CD/DOF F 1 i^^A>f MJW:Ht 

(V r +V C ) £T(&frM<&^JSEl^;W*V 0 Tfc5;fc>£>, £ 

T»lijm^-r^^MDmflE«V r +V c V r = 3 5V, V c 

= 5 VT^nH M H H B ^PmBE«4 0 Vt^§„ 

Jt&£§2 6teu ^>;frC7>^2 4cZ)#^>MiI^ (B + C) grr5£:D 
OFF«PlEfg§3 1 K-Hgtf§^£fcB#T5o DOFFMI«§3 /DOF 

LPff*iA73^nsi, HH^/tl 3WDOFFli^$n 
— W^UcS^fS. ZLCDJjg^ 0 1 1 fc^-fBlflUCfc^ViT, CL-LCD 

1 oumfcmmmmzu&o 
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mmmtonm&v t + v c izmtvx^ ^mRmmu^mizr^mx^mm^ 

, 2 4<D%V>hfc& TAJ JttrfS©MKT2fe»9, il7f;^f 

itt£§§ 2 7H ^ £ >^ 2 4 CD* V > b ft # C tDOFFi 
5 PHIS§3 1 fc-^«#*ffl*-rs. DOFF0JW©g§3 /DOFFlfllf 

* £ ix/ d o f f 2 ft t n - u sow $> % im<D t # \z\m%& 27*^ 

o f f 1 ft ^^;H:itt^ c 

s e Limz/u w^wcasrr 5„ m 1 5 tc^-rx-< y^m& 1 6 « 

, SELm^fiV\'CU'<MzU'ofcZ\t\ZJfcVT, tlgfl 5^^©VLCD 

(V r +V C ) ^:T©ffmffiomJEU^;U«V 0 T&5^£>, £ 

T(DH^tMT^fe%WUnmi±«V r +V C L^U ClGDgprm, S 

^=fc^BJlI^«jTffl^^n§®^©V r +V C (=VLCD1) iWj:5 0 

«ta^jp«jBE*«<jBE^^in«ieK:3Cft ufcNFj^^ 6vlcd2 aw&H&sn 

SSTCD^fi, ^>^>^240*'»M^ TBJ jt^cDTOlT^D 

Jfctfcg 2 8 2 4<D%$> hmifi 1 fc-SrT £ tDOFFffl 

^HfK3 liC-^M^m^-rSo DOFF0J^1US§3 1«, /DOFFlff-^ 

3A^©^J^ff^£D-l^;Mc@^LT, DATAft^fclTg^r-^S 

Jt«g 2 9tt, ^>*>)^240^>h ffi^ 0 K-grr 3 tDOFFSJ 
^IUE§3 1 ^-M^£ffi^T£ 0 DOFF«P®g&3 lte, /DOFFlff^ ' 
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AV\-iU^)lX\ fr~D* /DOFF 2m^&U-U^)\,l?&Ztm<D£g\zik1& 
/DOFFl m^&&Zfi/D O F F 2 f§#£ A-T l"VUzmfe?Z. 

f^/natit «2^ti 5a^vlcd itmrnzn^mizmz* 

, HSfrJ[Hjg£2 2^©^X^fi-^£p-WjM;:ll5£U o. 55K>Hm[HS§ 
2 KDrnMrnm^tteZ^olZ-rZ* LTz^-dX, IIJIg&lKlj^-oTDAT 

a iMfif-^HcjfcD remote tsnz>TF\sy2/>?m*mtiiiZtiz>o z\<Dt 
^>mi±«v r +v c , ^-^mi±«v r -v c 

70&t;fcm^&££T<z)»m, ?V>%V>?2 4<D%v>hm* rcj 

$6(3, MFrM Al 3 <fcfTK^-TA*l 2a.©#S^Mt^§/DOF 
F lff^-i/DOFF2ff^i^it){lAi'W^;i,TS§^T, Jt*fcg§2 9^ 
?»-ifi[#WttJ^$nSi, DOFF»PIeJ£§3 lfi, X^-h77^Uty 
hf S^ifetC, /DOFF lM^t/DOFF 2m^t^:th\ZU — U^MZ 

ftfeVT&mmiztt'r&m&wtianEE&oviz-rzo ^-dx, cl-lcdh* 

§&gfrHU&2 2^(DVX^ff#<J:f^TOtHl^2 3 A^cD^X^f 
T, ^^STARTff^A7J$n§^W(7)^^#^-r§o 

=7-in^ifmmzmmx^^ 0 
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mz, /vi/xmmMJj^m^fzmmmzmB\z'D^TmmTz>c 019a, 
c l - l c f c tict^ : i^t § 5 tz\*>i)^ i mco&om 

c vtm t p l *mm& ic-r* £ 5 ^sbe/^x ^jm^^Tgir^^ 

z\<D&5temmmz<kn\& -momim^m-r^^-^yxiz^r^mm^ 
G^mtPL^m(D^mmizm : fT^(Dr\ mmm\z^j±y bmmvmffi&m 
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£ 5 fctt, aj«M*IB#F CttBS&fcfcF C^IiPL ttffi©fifett«fclte$ 

femm&aZnypmn (CLK) ^4t§ 0 mm%v>?2 2it* clk^ 

0 >HiI (DOT) , ^>#^7>^2 3<D%V>hm (LINE) &£ZtmfeU 
yX^2 5«I (N r N 5 ) £A*lU CPff, Mte#, LPSf, / 
DOFFlfi^ /DOFF2ffi5 ( fcCJtSELi^Mt?>. SELff-^te 

ir 1^*2 7icm^$ns. 

^'J2 6CH MPU2 O*^0^T-^*WSntVi5, irI/^2 
0 7«, SELIf^il^CT, ^iJ2 6ftOf-^ " 1 " H^ft^&cW 0 
" @^^<D5tiCD^rn^£3IJRU iliRL£x-*£DATAfI^<*:bTC 
L-LCD(cm^T3o 
^^^2 5 lite, MP U 2 0^^Sj±EPiPB#r B 1«f^(Dfe^©f^fil^ 

' T^§ 0 cm -era, MSEf^cDrc^oifiiflEMBt^ (B i (Dm&omm £n 
m%mmz&tfzim$imm&N s £'Tz a 
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^ IH2 KD^^^>^EI$#MbTtlj^(7)sM$"r^o ci^-ett, N 4 = 

15 2^u ^m^ig»i^^^^^->mj±^v r +v c , j-7ni±%v r -v e £T 
3>hn-7i i«> mpu2 o^e>^r^^^$n§^TioM^i-r 

~fW^;WC, DATAWKJKI, /DOFFlt^WDOFF2f 
20 ^^D-l/^mi^-r^> 0 /DOFFlifi/DOFF2ifi^fel:D 

MP U 2 O^b^^^l^^tl^i, t&tl^X^2 5(I^TSTAR 
25 T7 7»7b$n, STARTiW-fKJHCfeS. START Is 

V>?2 2\t, %M.&2 lfrZfDZUy? (CLK) \Z]fcVT%V> Mfi£ 1 1* 
Oif^T.. ^>#^>^ 2 3<7>ffi^O<7)i§^Cte, S*P#^>^2 2te, 
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/t;pxft^wcp«^sm**r«. cow, DATAii/wi/^jraa^f. 

2 2«ffi$0{;ML, ^>#^7>^2 3«ffi£ + l-r-So £tf>£#, L 

PM^l^Py^^A<^;WcTS. iot, ?iJH^-fAl 3©^I/v 

^-r>^7^7>^2 3©«U Jt«2 4fl /DOFF2ff^-£A 

u-^icf eii nz^-fmm^, ^x(D^mm<Dmj±u^jv^v 5 (v r 

o Z\<Dt^, "7^>t}V>$? 2 3<Dm&+ 1 £tlT2^&§ 0 

7<>*^>^2 3 0f^2n (l^n^N 4 ) (C&5<fc, ifc&f§2 4teu / 
DOFF 2 D—W^HCl/T, H 7-fA* 1 3 ©tt}^mfi^T^TV 0 (I 

N 2 £-$rtZ>i£TlJV>bTyZf't2>o fit, Mfi^N 2 £-^3 

^ mm£>u>?2 2CDfi*y>hm%:o \zml, 7i , >*^>^2 3©i§+i 

T§ 0 74>%V>*2 3<Dffifi2fre>3\Z&{£r2>m&\Z* Jfc«g2 4fcL L 
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5K>#^7>^2 3©{jt#t2n+ 1 (l^n^N 4 ) <Dt%\ZU, Jt*fcS§2 4 

H^^T^^TOmj±«V 3 (V r -V c ) £ft5 0 iot, FCtI« 

?2 2^^>hi^0tHD, 7-f>*^2 3©ffi^+l$n5. 
0 7-f>^>^230^2n+10S^C, ^CDfiSa* (2 -N 4 +l) 

J£i&g§2 4te, DATAtLT^tU 2 6A^0^t-^*I^ 

t> y v mm 3 t-srr £ <ts*P# ^>^22©*^>hi^ocs^ ^ > 
K^-rm 3(Dnmu^7,^(Dimmb^-(ni z<omti\zK^^ 0 

^<>7^^>^Offi^ ( 2 • N 4 +l) SS^-TV^^fc^ Jfc&g§2 4fci 
, /DOFF 1 i^itJJ/D O F F 2 §t§ A< I/^HCgm. J;oT, 
?>JK^A1 2*3J:DIff H^-TAl 3©m7JiLTj^Jtg^|gi&^^^«JE^m 

(N 5 /2) i:D/h$^±l^«M|f^$D-l/^;i/{-L, (N 5 /2) ^±T^ 
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ommf^^ZDATAthX^V 2 6 0^f-^§tti*T5. DATA 

t-i6:-r§iS2p^'j7>^2 2cD^^>bfjt^of-M$n, ^-r>#^>^2 3 

^>#£>*2 3©ffi# (2 - N 4 + 1 +^^frl») \ZteZt* »2 4 
te* C Pit * ckUtL P P - I/^Vt: 

^-LT\ S^#£>^2 2<Z>#^>h^atN 5 £-ifebfc6, CLRff-#^1^7 
n^^Hfl/WWCLT, mmXV>$>2 2^XS=y^>iJ^>^2 3£0 
^UTf^o /D O F F 1 if^«tat/D O F F 2 M$ □ - i/^;u: t 

T^HEPUnftflES OVCU START77^'J7 bT^^HicMSo 

^bx, ^WJn«*«fct;7*-*;uri- ! y^^^«*|5| (N 4 [ej) Mil 

To b&j&^T, lA°;l/XTFC^^^t-§^ti:b^TMP#^T\ CL- 
LCD1 0Sr-h^FC^tSJWb-r^eii^T#^ o d^Tte, N 4 

= 2£L1tW* ®2 0\zm-mj&V. N 4 <Dm&&M<DmzLTlB}m{£&ft5Z\ 

>k\z, mm%mmmB-2\z'D^x, m2 2<D^^^y^m^m^xm 
wtz>o 3>hu-?ii(Dmmm2 0iz^nrzM!$tmur'£u o 
mmmmB-2ru, ^>*^23©fiAJita5i t itmm24u 

. /DOFF2f^/W^JH 1 i££k§§2 4te, DATA$D-KJHl@ 
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^ 0 cfcoT, ?!IF7</U30^1/^^0ltt/WW0Jm5. * 

7^>A"?^2 30f*t2n+l (l^n^N 4 ) <D£%\Z 
J£&i&2 4fc3U /DOFF2ffi^£A>Tl^;MCt^CDT&5^ Z.<D£% 
. MM^teA^ JiJF^/U 3l:7yf$nT^DATA»i 

(flIB-l) 

ma- i tmmziyxmm^jv^m^Lrzo ^miia^;^^ m 
m^n^)V(D±mmmj]mi\it^rzmz, ^m<o±mz4 5 vomjaE^ 5 m 

frmS^^^n^^^^n^no. lmstLfc. 0. 3ms©l 

c l - l c ttHG^issfcttHG^je t p L^mommmiz 
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mj±%5msmnLtz 0 ^nizm^x, m^/^Mzmu^n^m&^ovizu 
zmmumzo. 3ms^tL ^t, Fc^.m\z-r^rz^xDm&tLx2 
3v©i^iomsf B TODt > *<d^ mmxmwj&mMLrc nnm^mn 

tifr&. —m^m^m^^mmzm-r^mmt, 21. 3ms£$iB-i©ii 

•5«J»£0. 3mslgltfc„ W FCVtm\Z-r%>fc&<DmEE£LT4 
5VCD«j±€rO. 3msP«Lfc. ^JngPt F C^Mi^fc 

7Xh/^->^bfci::^ ift3>h^X hit(D^K^# 

ft£T5fcg>©mjEE&fK f&t>^ 4 5v, 5ms ^mitx^tz. 

£©£i D MLIUic^ 1 0 HPg^£rFT&5 £ UV>„ 

atmm-2) 

wiB-2(Dm^tmm\z, ^mm^mit-r^tzmz, /w^t^sv© 
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5 v<Dm&% i o m s uro&nu ^<d'&, mm^mm^mmvrzo 

5 vtctz.%. mmu<. m^yb^xhitvm^mznt^ -mom^m 
^&&mmz^-?z>mmt$, 21. 3mstffjB-2©i^:^Ti<^o 

(f!lB-3) 

MB-KDmm^mz^x, mm&&mz£zw&T-20&g&frmz, 
0 mnmm\zMLTmmm(Dmmm%:i%mzi o^#ju ^mn^&MPeTOg 

^vfcm&mnijmztk^T^x vn^—y^^Lt^tz.^, ^mf—^izm 

(jtt^B-3) 

5 mB-i(Dmm^mz^x, mmm<Dmnni±&^>(Dt^\zv c , ^?(d 
£%\z-v c tu mm^-^izmcxn • v e (-i< n <i) ©ijit^^j 

$$z. £vjz^ummmxmW}&ftoz\t<Di;%z>, ^mmvmmmmciz 

f lM^ff k^<a*i 2icA^$ns. m^^^m 3\z\t, zi>hp-^i 
l^^LPft^ cpft^ Mm^&^zs/DOFF 2mntm^-? (DA 

TA) £&Xtl2tlZ> 0 /DOFFlMt^>hn-7llJJ«U ?'JF^ 



43 



frK^Al 2&<£D^JK^'f Al 3H ^/\°^;HO^TOpT 

^mi±i/^s:^n^n^©i/^ (tmmtDwoiv,) \z?% 0 /dof 

FiWw^;H;^oTV^ttfilttt)i*©^T*5. 

9 <D%£mv & § m p u^sbx >r y e> o^»tr «i otfe 

<fcV>. MPU2 0/5^^$n§i/5%$tlW-5, 

$ e> $>ha^;i/ 1 o <Dj&miz\zmm±i>'Vr 8 1 mmzn, um±>y- 8 

fffifemmk<D?Uy?m^ (CLK) l?^^>^2 2ft CLK 

>>>Mfi (DOT) , ^<y^y^2 3 0*^7>hft (L INE) £cktfi£5£ 
^^2 5C^I (Nj~N 4 ) £A#U CPf^, Mfg^ LPfi^, 
/DOFFlfl^ /DOFF2Hf* ( fcc;SELiW^t5 0 SELlf-^ 

*^U2 6fcf3u MPU2 0^f,OlSf-^^«$tlTU§ o -feI/^2 
7fci, SELi^^DT, ^t'J 2 6{*J0x-^ " 1" @5£m^3cfctr o 



44 



l-lcd i o fcflfrfrf £. 

i±<j£§§2 4f;STARTfif^$n5. 

izsz, ^m\ztmvtzw,2 (D^mommizmT^ummmnm^nx^^. 
m«\ &mm.m*6 5x:&m%.T7 sw&nte. 7Fuxmmm4 2\z, 

Ui?X#5 5, 56, 5 7\Z&tfZ7 Ot}:MtfeIgMii P n 2 , mj&* 

^ n i« n 2^ mteu ni (7 0) , n 2 (70) , m (7 0) tLT^tlX^ 

Z\ZX\ n 2 ^n 1 -ea&D, n 2 ^mT$5. ^IT, #I/yX^5 5, 5 6, 
5 7KI&^T, &»*^;£©tt#«£D*#&m?&5o £©^i©Jg$TfciU 
r i j tLT^Z>(DX\ 1/7X^5 5, 5 6 



45 



£^-f^-^ (TlOr) fiSffltoZftT^Z. £tz, l/^5 2HH ffifeM. 
m (H©MT«7 Ot:) fI^^§^2©^0S$^-r^-^ (Tl 1 r) flt 
*tt$nws. f IT, ^yX^5 3(Ifl BfJfci&IiE (eOiTtt7 0t) fc: 
3 ^Stf-^ (T12r) »$nt^§, V 

5 y^5 4dt (z.(Dmr^t7 OV) \z&ftZ7FUy>'>!fM<D& 

^Sr^Tx-^ (T2r) ^»$tlT^§ 0 7Hl/^'»^M$§ 

10 P^f^lf ^SMtl.. Tfcfr^, n x • T 1 0 r O^^ff oT^^r^^ 

■fftfr^ n a • Tl 1 r^3?^ffoT9lWF^^#-^$^-rSo d© 
5 m^f^S^t 02 4fc^-rJtlRg2 43&«fflV^N3 OH 3 ©S*£ : 7 * 

wmmmm^m^zftifcrz. -r&fets, n 2 * ti 1 ro^^frox^jni^ 

Tmnmrnm^imzfttfcTz, -rutDt>. m • T2 r co^sff-oTEp»^ 

5 

^-Lc^mmm^^^rz^iz^wm^mMm^^mm%^mmiz^n^> 



46 



□>hn-^i lfct MPU2 0p5^^§S^^$n§STlDM^i:T 

■iu^Mz, data&;wk;w:, /doff lfi-^&^/DOF f 2# 

n- l"VV\ZHm-TZ> 0 /DOFF1 ff ^£/D O F F 2 {f & \Z P 

MPU2 O^S^B^ig^SnSfc, f^l/y7^2 5(I^TSTAR 
T7^^ii^h$n, START{f^#VW l/^;i/fl&£ 0 STARTUP 
J\^\yKMzUt. Mi2 4fl S2P^7^>^2 2§»jf^fJ^-r^ 0 ^2ft# 
^>^2 2tt %W3s2 lfrZVZUy? (CLK) }:jSl^T^ r )> Mit^r 1 ~f 

hmm&<Dm&izcpm^&/\-n"*MzL. ^(Dm^zita-u^Mzv 
x, ^m^vFy Ymzm.^htz/vv7sWMmcp\m^tit^ 0 z\vm 

, DATAtiA-fWTS^^S, ^IK^-m 1 3<DftfflUz?Z&<Dmt, £ 

^ivuyzmm/uu^Mzr&o z\o)CNTm^izmcx, mrnxvy? 

2 2fj;t$0flMU 7l'>A^>^23fiI§+lt§ 0 £0<h#, L 

>#£>^2 3©^aUK:fc5£, ifc&2§2 4fct, /DOFF2f^/\ 

nm<Dn&i"<)]s&v s (v r +v c ) tfc&o £.tc, ^xoffwowzwov 



47 



teV 0 T&5^£>, £T<DmmiZtt?Z>m&$tiK\nB£!tZ (V r +V C ) tf£% 0 

Jt4fcg§2 4f£, DATA$D-l/^JH:|ft§i^SELif$ai 

o 7^ >*^>^ 2 3 1 $nt 2 1:^:5. 

7'f>*'»^2 3©i^ r 2 J IdJ^S^, JtKS2 4«, /DOFF2jf-Sf 

UML, >#<^>^ 2 3 om&+ lfl). ^K>#»j7>^ 2 3 (Di&&2fr*> 

5 3 kmsts^k:, ^§§2 4«, isvm^&izuyzmm^v^Mz-? 

7^>A^>^2 3 0<I^ r 3 j <Z)<t#^^ J£$^2 4te, /DOF F 2fjf 
n&MWV\zTZ> 0 Z\(D£t. um^rW\^ WWC&th ?'JF^A13 
:0 C7yf$nT^5DATAttn-WTS5!5^, EI 1 1 {C^tlltc: t 

iPm«V 3 (V r -V c ) £&So iot, FC^tJjc^^^M^BE^ 

ST*'y>h777°L > h^^ 3 £— ifcT5£g2p##>* 2 2 

5 >ht^0HI0, 7<f>*!)>^2 3 0|WHl$tl§, 

^>#^7>^ 2 3®t^ r 3 j (Dm^lZ. tmm24lt, DATAi 

2 7te, ^©cfc^ftSELM^OS^T^U 2 6^C£^x-^£jIiRT§ 



48 



5^>#2>*2 30ffi#4K:fc*£, Jfc8S&2 4Wu LPi^l^Oy^ 

^fHyvTl/^UMCbT, ^JF^Al 3©ft^I/vX^<D#£^JF^Al 3© 

fSjA-T l/^JH:L, ff F A* 1 2 fc^ff>&*£CDjfel££f£^t"5o 

Jt$fcg§2 4te* /D O F F 1 M&A'f £^T, 
K A 1 2 :fc£tfff H v^n 1 3 <£>ffi:*J £ bT^)«lg»J^^^mffi^tH^ 

10 Jt«£2 4Kk 7Fl/r»^»^ »#^>^2 2 0#tf>Hfia* 
(N 4 /2) iD/h$t^«Ml^^O-^^V!:t, (N 4 /2) £U:T& 

(DjlMfWci^DATA^bT^U 2 6 (DW^'f—^ ^ti^^o DATA 

£gif£;fr#>^2 2CD*!)>hi^0l:l$n. ^-<>;fr^>^2 3£>ffi#+ 1 
$n§. tttm2 4fct 7<>*^>^2 3 0|l^+l$n5lll:, LPfS^"^ 

A*l 3 i;MlT^©SiT-^©UiA^t^. 
20 7<>*^^2 3 0l*i (3+g^ffic) CPf 

ODATA$tUM5«fc5i:^U MfS-^^A-f l/^JHcittS^tT, & 
¥*^>3 ? 2 2©*^> hfit^N 4 £-H&L£ C L R{f 1 # □ y ^Hfl 
A-T I/^H:tT, S*P#<^7>^2 2££l^-f>#^>^2 3$0i7'J7t5 
25 0 /DOFF li^i^/DOFF 2{f^£ □ - l^WCbTfellTOl 

iE^0V};L> START77^^U7bTWiJ:M§o t£&* 



49 



ttfr^&utmt/D o f Fm^tzmmrz z\t\z^x, mi <DW>m~n 
3©^P& TU£>%. D-feyhSB, mmM&&T$y*-*)\>^~v&w*fefc 

2t>\z, mmum) mi&^zsmsommzit^T, um& 

T\zm^fzmj±mmm(Dmum&%±%<t%>&ms&%tf, 02 

^56 tzmzmttzztizk-DT. ni~-?&3<D&ffi<D&z&Mm\zfevtzm 
wtz&z izmm-tz z. £&7:^z> 0 

MC-l) 

M$2 5ti:bt, m^/^^i o(D±mm^wmit-r^r^z, 
a^x, $tH/\ c ^;n 0 i:EPi$ni» » 0 v t^siw 1 m s t 

frfco -€-GD^ FC^(I-r^fc^)(D1|flE^ ( hbT2 3 V0mJE€r3. 3ms 

•£*>\z, muzo'ctvfzm&iz, &mj£mmm% j tn^n4mzvfco t 

(Jt«^C-l) 

MOtt, FllC- ltNUmffiTO^fr (40V, 13. 2ms, 0V, 1 



50 



ms, 23V, 3. 3ms) TJlti/WHOSIilfc, fXh/^->^ 
(09C-2) 

5°CX\ MC-l\Z&ftZ>mE$IM#ift (40V, 13. 2ms, OV 
, 1ms, 2 3V, 3. 3ms) Bl<D®m. |3©|^J;« 

®»j^^(C^^TmffiM^^2^(CL, M2©|«©mj±EPSnR#^^ 

(i£«!lC-2) 

15 ^so°ct, #>jc- 1 \z&nz>nmnmw (4 ov, 13. 2ms, ov, 

lms, 23V, 3. 3ms) ©5^#mCTiJD^Sr2^Lfe. f^h/^ 
20 fcfcfc, CL-LCOE^I«IB*H03KIBte-rs. m2 0^PiT, CL- 

l c ©iep^i^h e h GtmsrcUHGtm tPL vtmom&vtmz 

SFCJKJ8S)tttFC«Ji6tPL«3IK©S^!KJ8K:T'5o ^bT, «UB£ffilb39 

etc, f c^sg^fettF c^tji p Lm&<Dm&mkfrzmm<Dm7*tm&m& 

25 f^tr. 

$JC-1J:D> CL-LC©I^fiTimilH #©it©mjEi$M^ 
§KtM«fc^ut^§ t i^LH 2 5° C^OT^gTL/^I^te 



51 



i^u ^m^mizmt^^Tzmz^m^m&mmmn. &wm<Dmx 
G^m^tHG^mt p h^mom&mizt^m 2 j £ti&jw& 

m2<D&miz&tex* Hotmfrts ^izuG^m^r^tHG^mtPL^ 
McDn&wmizT&zttfis^te^m^iz^ ms(D^mz^x, mm<DFc 
^rn^rzUF cmmtp L^m(DM^mizr^>z\t^i:^r, ^m%m, mm 
^mmmmiz^x, ^f c^mizm^LrzMym(DKmm^±M-vu> b 

(mc-3) 

^C-l^^Ht§mflEM^ (40V, 13. 2ms, 0V 

, ims, 2 3v, 3. 3ms) \zmvx, j tn j en<DMmz&tt%>m%anfe& 
^imizmfevxmgh^^jvi o^mm^tz. T-xb/^^-y&m^^fzt 

5 £5, m&bte<, mnybyZhtiXD&jklimztifz. 

WC-4) 

m&5 0VX\ mc-l\Z&V%n)±mmft (4 0V, 13. 2ms, OV 
, 1ms, 23 V, 3. 3ms) \ZftLX, ^tlftl©iEEPMf|$ 1 / 2 \Z 

MC- la^fcDfc^g&fcRJtUfc, T^h/^->S^St)tti:5 
2f§tcLT, 5 0 < C<Di^t««JEEPiofl#^^l/2^TnfX 2 5°C«fbT 

i mm<Dmmtms(D^m(Dmmizmhx, mm^mzm^mmmmomm 
mwwzm\^x\x, umm&<fc-Dtzm&, ^tnzcDmm^vhm&mnmm (o 



52 



(t p ) fct (t p =aSD . 5-5 0©«BBOS»:T?»SK A *, TfBiU^fc 
n (t p ) =n (25) X2" ( (2 5 - t p ) /K A ) • • • (3) 

m^um^2 5x:ft&t, &M<Dmmt p \z&ft&m?K7 : -?\zft!fo 
vtcmj±^mzht^uT&mmizmi±%mu't&mm (7\^uy-»^mm) 

T 2 (t p ) =T 2 (25) X2~ ( (2 5-t p ) /K B ) • • • (4) 
mz, CL-LCD^HG^^fcttPL^MTUir^y h £fr O^m^mMO 

nmDiz^Tmm-t&o m2 7 \zmmmw?< ^>tf^^-h&, m2 8\z 

5 (flD-1) 

f!iA- 1 ©mii/wmcs 2 7 (Dmmmzxm^&ft-Dtco mm/^^)v±mz 

40V©HJ±£13. 3msWL, ^ni^ltl^T, iWl^lmsl 
WTco If^T, HII^M^ffofcVo *>m^ (PLOT Tte 



53 



v v r +v c ©sjat7^m&ij$n, ^-ym^ (fc«d teu v r -v c omj£^ 

WiD^nfco V=35V, V c =5V£Ut„ fr*ffiOS^KS3. 
3msl:lL xXh/t^->*S^Lfc3|g*, 8ftfcfc< S5n > h hit© 

ME) 

7 ^Si^i^iiF c«fjfctt?F c«ij:i^§ ^ t ^tt, SfiS»#&* 

l»Mft:bfcil^^t)^n D p^^<T^^i^T#§ 0 CL-LC^F 



54 



55 
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ABSTRACT OF THE DISCLOSURE 
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